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WHAT IS CLAIMED IS: 
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1. A process for producing a rod lens array comprising 
th^-s^teps of: 

providing an aligning tool having a plurality of grooves 
formed side by side; 

placing gradient index rod lenses in alignment with each 

other within the grooves at an average spacing of 1 jam - 5 |im/ 
fixing the gradient index rod lenses to form an integral 

unit as they maintain the aligned state; and 
polishing end faces of each rod lens, . 



HI 
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2. The process according to claim 1, further comprising, 
between the step of fixing and the step of polishing, the steps 
15 of: 

removing the aligning tool; and 

cutting each rod lens to a specified lens length. 



3. A rod ^ ^ ns ^^rgjVobtainable by the process according 
20 to claim 1 or 2, which ha^ the gradient index rod lenses aligned 

at an average spacing pi 1 jam - S pm. 



4. The process according to claim 1, wherein: 

the step of providing includes selecting the aligning tool 



- 43 - 



01- 9-28; 3 : 26PM; NGB 



McGUI RE WOO 



; 03 5561 3 9 55 



# 50/ 75 



having a desired pitch of the grooves in relation to a diameter 
of the gradient index rod lenses to be placed within the grooves. 

5* The process according to claim 1, wherein; 
5 the step of fixing includes fixing the gradient index rod 

lenses onto a frame having a strip pattern of multiple ridges 
arranged at the same pitch as the gradient index rod lenses thus 
aligned. 

10 6. The process according to claim 5, wherein: 

the strip pattern of the multiple ridges is formed by a 
photolithographic process, 

7. The process according to claim 5, further comprising: 
15 providing a pair of the integral units, each formed according 

to the steps of providing, placing and fixing; 

removing the aligning tool from each of the integral units; 

and 

. coupling and fixing the integral units to each other so 
20 that the gradient index rod lenses are located between the frames. 

8. The process according to claim 1, wherein each of the 
rod lenses to be placed has a center-line-average roughness of 
0.5 p - 2.0 fim on the peripheral surface, 

25 
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9* The process according to claim 1, wherein the rod lenses 
to be placed are such that representative values for the 
center-line-average roughness on their peripheral surfaces are 
between 0*01 urn and 0.2 pm as averaged for the whole lens array* 

5 

10 • The process according to claim 1, wherein the rod lenses 
to be placed are such that representative values for the 
center-line-average roughness on their peripheral surfaces are 
between 0,01 urn and 0,2 jam as expressed by standard deviation 
10 for the whole lens array, 

11 . The process according to claim 1, wherein the rod lenses 
to be placed are such that representative values for their diameters 
are between 0*01 jam and 2.5 fim as expressed by standard deviation 
15 for the whole lens array. 

process for producing a single-row rod lens array/ 
comprising: 

a lens arranging step in which a grooved aligning tool having 
20 a multiple of shallow grooves formed parallel to each other at 
a constant pitch is supplied with a multiple of gradient index 
rod lenses such that they are placed in alignment with each other 
within said shallow grooves; 

a partial burial step in which an impregnating resin sheet 
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and a frame are placed in a face-to-face relationship with the 
group of the thus arranged rod lens, then heat is applied to 
render said resin sheet viscous and pressure is also applied 
so that the individual rod lenses are bonded to the frame as 
5 they are partially buried in the resin and/ thereafter , the bonded 
rod lenses are detached from said aligning tool; and 

a complete burial step in which an impregnating resin sheet 
and a frame are placed in a face- to- face relationship with the 
partially buried rod lenses in array form, then heat is applied 

10 to render said resin sheet viscous and pressure is also applied 
so that the individual rod lenses are bonded to the frame as 
they are buried completely in the resin; 

wherein a frame with a striped pattern of multiple ridges 
that extend along the rod lenses and that arranged on the same 

15 pitch as the rod lenses is used as the frame in the partial burial 
step or in both partial and complete burial steps, and' the rod 
lenses are bonded to said frame such that each of them is located 
between adjacent ridges. 



comprising: 

a lens arranging step in which a grooved aligning tool having 
a multiple of shallow grooves formed parallel to each other at 
a c<?nstant pitch is supplied with a multiple of gradient index 
25 rod lenses such that they are placed in alignment with each other 



20 




for producing a two-row rod lens array/ 
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within said shallow grooves; 

a partial burial .step in which an impregnating resin sheet 
and a frame are placed in a face-to-face relationship with the 
group of the thus arranged rod lenses, then heat is applied 
5 to render said resin sheet viscous and pressure is also applied 
so that the individual rod lenses are bonded to the frame as 
they are partially buried in the resin and, thereafter, the bonded 
rod lenses are -detached from said aligning tool; and 

a complete burial step in which an impregnating resin sheet 
10 is placed between two arrays of the partially buried rod lenses 
such that the rod lenses in one array - are in a face-to-face 
relationship with those in the other array, then heat is applied- 
. to render said resin sheet viscous and pressure is also applied 
so that the individual rod lenses are bonded between the frames 
15 as they are buried completely in the resin; 

wherein a frame with a striped pattern of multiple ridges 
that extend along the rod lenses and that arranged on the same 
pitch as the rod lenses is used as the frame in the partial burial 
step and the rod lenses are bonded to said frame such that each 
20 of them is located between adjacent ridges. 



14. The process according to claim 12 or 13, wherein the 
multiple ridges are formed by screen printing. 
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15. The process according to claim 14, wherein a coating 
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is applied to the entire surface of one side of the frame to 
form an undercoat/ and a multiple of ridges are formed on the 
undercoat. 



yg 10 process ■ 
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16, The process according to claim 15, wherein the undercoat 
is formed by applying one or two layers of a coat having a thickness 
of 5 - 15 jam, the ridges have a thickness of 10 - 30 |xrn, and 
the pitch of the ridges is set at a value near the maximum variation 
in the diameter of rod lenses that is anticipated in a manufacturing 



17. The process according to claim 16, wherein the frame 
is a fiber glass-reinforced plastic laminated plate, and an epoxy 
I,!,, resin based coating is used to form the undercoat and the ridges, 

y3 is 

m 

m 18. The process according to claim 16, wherein the frame 

j** is a glass plate, and a light-opaque epoxy resin based coating 

is used to form the undercoat and the ridges. 



20 19. The process according to claim 12 or 13, wherein the 

multiple ridges are farmed by photolithography comprising the 
steps of applying a /resist to the entire surface of the frame, 
^ exposing it to lightt through a mask and etching away the areas 

that have become soluble. 
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20. The process according to claim 19, wherein the conditions 
for resist application and etching are controlled such that ridges 
10 - 30 pm thick are formed on the underlying resist blanket 
having a thickness of 5-15 jirru 
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21. The process according to claim 12sby 13, wherein each 
of the rod lenses to be placed has a center-linj£-average roughness 
of 0,5 ^ra - 2.0 p on the peripheral surfs 
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22. The process according to claim 12 or 13, .wherein the 
rod lenses to be placed are such that representative values for 
the center-line-average roughness on ytheir peripheral surfaces 
are between^O.Ol jam and 0.2 pm as averaged for the whole lens 

array,. 

*■ 

23. The process according/to claim 12 or 13, wherein the 
rod lenses to be placed are such that representative values for 
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the center-line-average roughness on their peripheral surfaces 
are between 0.01 nm and 0.2 im as expressed by standard deviation 
for the whole lens array . 



24. The process stccording to claim 12 or 13, wherein the 
rod lenses to be placed are such that representative values for 
their diameters are /between 0.01 and 2,5 j.im as expressed by 
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standard deviation for the whole ler>s ^aj 
^ 
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25;\vA rod lens having a cenber-line-average roughness of 
0.5 jam - 2.0 pm on the peripheral surface* 



!• A rod lens array in which constituent rod lenses are 
such thak representative values for the. center-line-average 
roughness on theik peripheral surfaces are between 0.01 pm and 
0.2 pm as averaged for the whole lens array. 
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A rod lend array in which constituent rod lenses are 



a 



20 



such that representative values for the center-line-average 
roughness on their peripheral surfaces are between 0.01 jam and 

0,2 }xm as expressed J^y standard deviation for the whole lens 
af ray . 

21k. A rod lens array in which constituent rod lenses are 
such that representa^p-e values for their diameters are between 
0.01 \xm and 2.5 pm as Expressed by standard deviation for the 
whole lens array 
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29. The rod lens array according to claim 2 6 or 27, wherein 
the representative values kox the center-line-average roughness 
are each a value on a stra/ght line that extends on the peripheral 
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30. The rod lens array according to claim 26 or 27, wherein 
the representative values for the center-line-average roughness 
are each the average of values on different straight lines that 
extend on thrf peripheral surface of the lens along its axis. 
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31- The rod lens array according to claim 2, wherein each 
of the rod len's has a center-line-average roughness of 0*5 \xra 

- 2.0 pm on the peripheral surface 

. 32, The rod lens array according to claim 3, wherein each 
of the rod lens has a center-line-ayerage roughness of 0.5 jim 

- 2,0 urn on the peripheral surface, 

33. Thd rod lens array according to claim 31/ wherein the 
constituent r&d lenses are such that the representative values 
for the center-line-average roughness on their peripheral surfaces 
are between 0 ..Qtt\un and 0.2 jam as expressed by standard deviation 
for the whole l4ns array. 



34, The rod Aens array according to any one of claims 2 6 
to 28 y further comprising: 

a resin portkon that is integral with the constituent rod 
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lenses such that /it fills the gap between adjacent rod lenses 
and surrounds ayl rod lenses. 



35. The rod lens array acbording to claim 8, wherein a 
frame is fixed to at least one of two outer surf aces of said 
resin portion that are opposite i$ a thickness direction of the 
array. 
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